Introduction
Marine resources were important to the ancient Hawai'ians for subsistence, culture and survival. But in recent times, intensive fishing pressure, particularly in more populated areas, has led to substantial declines in many highly prized and vulnerable species. Global Positioning System or GPS), and loss of traditional conservation practices. 3 Further, there is poor compliance with state fishing laws and regulations and insufficient enforcement.
Owing to the failures of conventional marine management, government and local communities are increasingly interested in conserving marine ecosystems for future generations. Efforts underway throughout Hawai'i to better understand, manage and conserve ocean resources include a shift towards ecosystem-based management by government agencies, development of school curricula and university programs in natural resource management, and the inclusion of stakeholders in the management process. Integrating Native Hawai'ian traditional ecological knowledge (TEK) 4 and traditional practices into contemporary marine management is an important element in these approaches, and a number of communities around the state are implementing these strategies ( Figure 22 ). These efforts face challenges deriving from such things as power and politics, 5 postcolonial legacies, 6 and epistemological differences. 7 How TEK is integrated into contemporary Hawai'ian marine resource management and the impact this has on ocean condition may provide insights into better management practices elsewhere and is the focus of this chapter. Hawai'ians of old (pre-1800) depended on fishing for survival, which motivated them to acquire a sophisticated understanding of the factors that caused limitations and fluctuations in their marine resources. Based on their familiarity with specific places and through much trial and error, Hawai'ian communities were able to develop social and cultural controls on fishing that fostered sustainable use of marine resources. 8 In traditional Hawai'ian society, the basic unit of land division and socioeconomic organisation was the ahupua'a, which radiated from interior uplands through valleys into the sea and was managed adaptively according to resource availability and fluctuations. 9 This type of land division allowed integrated Within ahupua'a, fishing activities and catch distribution were strictly disciplined by kapu (rules). Harvest management was not based on a specific amount of fish but on identifying the specific times and places that fishing could occur so as to not disrupt basic processes and habitats of important food resources. 10 By allowing fish populations to replenish themselves, and by not interfering with important activities such as spawning, traditional Hawai'ian communities were able to maintain the productivity and fisheries yield near their villages.
Konohiki, land agents within ahupua'a, enforced kapu on behalf of ali'i (chiefs). Knowledgeable of the lunar and seasonal cycles that cause resources to fluctuate, konohiki were often advised by kupuna (elders) and po'o lawai'a (master fishermen). Master fishermen played a prominent role in the culture, were of a special lineage, and trained for years as apprentices. Their awareness of subtle changes in the environment made them sentinels of the ecosystem.
11
Fishing activities and catch distribution were strictly disciplined by rules for which death was prescribed for severe transgressions.
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Taking only so much so as not to diminish the supply, and not disrupting spawning cycles, represented some of the foundational rules. The first fish of the catch were reserved for kupuna and offerings to ancestors. Ko'a, or special aggregation sites, were tended and fished with care to prevent depletion. Certain species such as moi (Pacific threadfin) were reserved only for the chiefs. Other food such as ulua (jacks), kumu (an endemic goatfish) and honu (turtles) were the embodiment of the gods and were restricted for consumption by women. Many of these laws provided protection for important species and allowed Hawai'ians to derive sustenance from the ocean for millennia. 
Demise of the traditional system
Following Western contact, a variety of sociopolitical factors led to the demise of the traditional system of marine resource management in the late eighteenth to early nineteenth centuries. The Native Hawai'ian population declined precipitously due to introduced diseases, leading to widespread loss of knowledge and decline in the transmission of TEK. Western influences resulted in intensive resource extraction that was directed towards the acquisition of foreign goods and the beginnings of a cash economy. In 1848, the Mahele ' Aina (Land Division Act) established fee simple ownership of land, enabling foreigners to purchase land, which ushered in the plantation era and resulted in an influx of different ethnic groups. 13 While this led to the breakdown of the ahupua'a system, laws granting management of the near-shore fisheries resources by the konohiki remained. Annexation by the United States, however, and the Organic Act of 1900 that followed, repealed all konohiki rights and opened fishing to all citizens. 14 The early 1900s saw the solidification of the cash economy and large increases in the commercial landing of marine resources. Japanese immigrants introduced new fishing technologies and replaced Native Hawai'ian people as the dominant commercial fishermen. 15 Just prior to the Second World War, commercial fishing in Hawai'i was a multimillion dollar industry that employed hundreds of people directly and thousands indirectly. But, after the war, many fishermen were unwilling or unable to return to commercial fishing. Recent decades have seen Hawai'i's rapid growth in tourism, an increasingly urban resident population, and the continued development of shoreline areas for tourism and recreation. The character of coastal fisheries is dominated by recreational anglers and a greater number of part-time commercial fishers who have curtailed their fishing to take advantage of more lucrative economic activities. 
Contemporary centralised management
Today, myriad state and federal authorities provide for the management of Hawai'i's coastal resources and do so based on Western science and implemented by government resource managers. As compared to traditional forms, contemporary fisheries management strategies are based on principles of maximum sustainable yield and conserving species at current levels. Knowledge is accrued through quantitative studies of single stocks with people considered separate from the natural world, and information transmitted in published literature. These, in addition to the scale, methods of assessment, fishing controls and planning horizons differ greatly from traditional Hawai'ian strategies of resource management. management is riddled with gaps and overlaps. 17 Centralised, top down and sectoral twentieth-century marine management tends to address single species or single issues rather than the system holistically. 18 In Hawai'i's geography, centralisation means that most marine management is enacted in urban Honolulu, far removed from the local communities of the neighbouring islands.
Contemporary marine management in Hawai'i is complicated by additional problems. The heterogeneity of Hawai'i's marine resources, biogeography and the local communities is not well suited to centralised, top-down management. Issues surrounding political appointments, failed management strategies like rotational closures, 19 and some of the United States' lowest levels of resource management funding contribute to the failure of contemporary management.
Renaissance of traditional management in the Pacific
The renaissance of traditional management throughout the Pacific and rediscovery of traditional techniques has led to improved management of fisheries in the region. 20 Governments of many Pacific Islands are recognising customary marine tenure (CMT) rights by communities and are helping to facilitate more localised management of marine resources. In Fiji, a national network of non-governmental and government organisations supports over 200 locally managed marine areas that are leading to the revival of traditional resource practices to improve management and maximise benefits to local communities. Palau's traditional practice of bul involves the council of chiefs placing reef areas off limits to fishing during known spawning and feeding periods.
22 This traditional bul system has become the basis for Palau's network of protected areas and its protected area network law. These successes are not restricted to the Pacific Islands and, indeed, are found in many other regions around the world.
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Reviving traditional practices in Hawai'i
Reviving traditional practices and integrating them into contemporary activities is gaining momentum in Hawai'i. Despite the decline in traditional marine resource management since Western contact, there remain pockets of cultural continuity in Hawai'i where TEK and practice have persisted unbroken for millennia. 24 'Cultural kipuka' represent areas of (usually rural) Hawai'i where cultural practice remains unbroken and authentic. 25 In these places, where TEK is intact and transmission of knowledge continues, kupuna and knowledgeable practitioners can be engaged as holders of expert knowledge. The continuance of subsistence fishing activities is one of the ways that knowledge, values and identity are transferred to succeeding generations. Cultural survival is thus entwined with resource conservation.
TEK is gaining attention in Hawai'i, as elsewhere, because ocean ecosystem structure and function continue to decline, despite conventional marine managements efforts. Persistent ecological decline, threats to the transmission of TEK, as well as the increase in power and political voice of Native Hawai'ian people represent potential reasons for the increasing attention to TEK. Hawai'ian scholars have recorded TEK with attention to environmental change and practices, 26 and cross-cultural and interdisciplinary teams are beginning to elicit TEK to integrate traditional and Western scientific perspectives. 27 Community involvement in marine resource management has increased markedly in the past few years. The following pages summarise the efforts across the state and case studies of local communities that are engaged in TEK.
Regulation and policy integrating TEK
Hawai'ian TEK is being enveloped into governance of marine resources, from the local community to the federal scale. For example, the Western Pacific Regional Fishery Management Council is now required by federal law to integrate Native Hawai'ian traditional knowledge into fisheries management plans, and the council is also incorporating the ahupua'a concept into management. In addition, the authorising regulations of Papahānaumokuākea Marine National Monument (PMNM), which manages the Northwestern Hawai'ian Islands, are based on pono (righteousness) practices, or a sense of Native Hawai'ian cultural integrity. PMNM's Monument Management Plan (2008) calls for the incorporation of TEK into day-to-day management.
At the state level, the Hawai'i Ocean Resources Management Plan has moved to a place-based approach, emphasising integration from mountain to sea. Traditional management is explicit in strategic actions, such as developing integrated natural and cultural resource planning and through demonstration ahupua'a projects. Additionally, it aims to establish island-wide support networks to increase community dialogue, develop a framework for education and build partnerships among various stakeholders. 
Knowledge-sharing and capacity-building
A variety of community-based initiatives have emerged to ensure multigenerational knowledge-sharing and to build capacity across the state to protect and perpetuate traditional knowledge. Non-profit organisations, state and federal agencies, and communities are working in concert towards these ends. The Managing Better Together Learning Network, a project that brought together community marine practitioners to work toward improving their practice through sharing lessons and strategies exemplifies knowledge-sharing and capacitybuilding efforts that are bubbling up from Hawai'ian communities. 
Examples of the contemporary use of traditional knowledge
Mo'omomi Bay, Moloka'i
The community in the Ho'olehu Hawai'ian Homesteads on the island of Moloka'i is actively engaged in managing their resources as well as educating users about traditional methods. Subsistence activities, including farming and fishing, supply about one-third of the food needed by the approximately 1,000 Hawai'ian residents of this community. The 1994 Hawai'i State Legislature created a process for designating community-based subsistence fishing areas. In response to this legislation, the local community created an organisation (Hui Malama o Mo'omomi), and prepared a fisheries management plan for the north-west coast of Moloka'i.
31
Community resource monitors place an emphasis on high resolution monitoring using traditional observation methods that provide the basis for understanding local fisheries dynamics and adjusting fishing effort so that resources are not harvested at the wrong times and places.
32 By identifying peak spawning periods for important resource species, closures can be applied so as not to disturb the natural rhythms of these species. By observing spawning behaviour and gonad development, community monitors were able to develop a calendar identifying the spawning periods for the major resource species that can be used to validate the establishment of seasonal kapu to protect spawners.
An example of this strategy is the life cycle model developed for moi, an important resource both in ancient times and today. Ancient Hawai'ians had names for each life phase of the moi, and recognised that it changed sex. Traditional Hawai'ian conservation principles for moi included restrictions on the harvest of large females, depending on population structure, and restrictions on harvest during the spawning season. Minimising disturbance to spawning and nursery habitats was another important conservation practice.
Community-sanctioned norms for fishing conduct are reinforced through continual feedback based on site resource monitoring, education and peer pressure. The most effective means of eliciting proper conduct of fishing is through education of young people in the community to understand that they have responsibilities, as well as rights, for marine resource use. The continuation of traditional Hawai'ian practices in and around Mo'omomi Bay helps to maintain social and cultural identity and reinforces the values shared by the Ho'olehua community.
Kaho'olawe
For 50 years this island functioned as a de facto natural reserve since it served as a military bombing range until 1990. In 2003 access to Kaho'olawe was returned the state of Hawai'i and the Kaho'olawe Island Reserve Commission (KIRC) was established to manage the island and the surrounding waters in trust for the general public and the future Native Hawai'ian sovereign entity. This commission fosters access for Native Hawai'ians to practice cultural, spiritual and subsistence activities on the island and in the adjacent marine waters. The ocean management plan outlines fishing areas, cultural and subsistence activities, and enforcement policies that aim to integrate traditional practices with contemporary management.
Limited trolling is allowed in the reserve waters on two weekends each month. Vessel owners must register their vessel with the KIRC, apply for a permit and file catch reports. Applicants seeking to exercise traditional and customary rights and practices within the reserve must have their requests approved by the commission after review and consultation with cultural practitioners. Enforcement is conducted by state and federal agencies with additional surveillance provided by cultural practitioners. The KIRC mission also monitors the status of the ocean resources surrounding Kaho'olawe and improving the health of offshore areas.
Miloli'i, Hawai'i
The predominantly Native Hawai'ian village of Miloli'i in 2005 secured State Act 232, establishing a community-based subsistence fishing area and thereby allowing the community to regulate its local coastal waters based on Native Hawai'ian principles. Act 232 directed the Hawai'i Department of Land and Natural Resources to develop proposed rules to ensure sustainable stocks of fish to preserve the traditional Hawai'ian lifestyle of the Miloli'i community. The Miloli'i community was once famous for the fishing of 'ōpelu (mackerel scad). While 'ōpelu is still fished by a few community members, traditional technology and practices have not been in regular use for over 50 years.
Numerous traditional practices associated with 'ōpelu fishing helped to maintain healthy stocks. These included using only vegetable matter as chum, because fish-matter chum causes more rapid decomposition of dried fish and attracts predators that disrupted the spawning aggregations. Additional practices were returning a minimum of two reproductive fish to the water with each net haul, using nets that were not capable of removing entire aggregations, restricting fishing during spawning periods and strictly enforcing seasonal closures. Other aspects of traditional fishing for 'ōpelu included an intimate knowledge of the aggregation sites (ko'a) and regular feeding of these ko'a prior to fishing. Ko'a would be tended at least three days per week by feeding vegetable matter to the aggregating fish. Certain ko'a were tended and subsequently fished by certain families. Tending would continue for approximately two months prior to fishing season. The fishing season would close during the seasonally rough winter months.
Today, some members of the Miloli'i community have started to fish 'ōpelu again in the traditional way as part of an effort to teach youth about traditional practices and instill a sense of responsibility towards resource stewardship for many near-shore fisheries. One immediate manifestation of this effort is that, for the first time in over 60 years, a traditional 'ōpelu canoe is now being used to fish in ways that once sustained both people and the fish stocks upon which they depended. Additional activities that accompany these efforts include teaching youth and other community members how to monitor biological resources in their areas, collecting historical knowledge from kupuna about changes in the area's marine resources and teaching youth how to collect, document and present marine resource knowledge through film, as well as being founding forces in the Makai Watch program. Key community members believe that the sharing of traditional knowledge and values with youth will help build a solid foundation for future wise choices in resource management. 33 
Kalaupapa, Moloka'i
The remote Kalaupapa Peninsula on the island of Moloka'i achieved notoriety in 1865 when the Kingdom of Hawai'i instituted a centurylong policy of forced segregation of persons afflicted with Hansen's disease, 34 also known as leprosy. Former Hansen's disease patients, despite being free to leave, still live at Kalaupapa. Public access to this community is limited because of regulations safeguarding privacy.
Owing to its isolation and unique political structure, Kalaupapa has a semblance of local management and control of its resources. Residents abide by state regulations but visitors are restricted to pole fishing only. Violations of the Kalaupapa fishing policy or state regulations result in the visitor being declared unwelcome and banned from future visits to Kalaupapa. Boats can come within one mile of the shoreline but the community often expresses their displeasure with these actions.
Ni'ihau
Ni'ihau, the smallest inhabited island in Hawai'i, is privately owned with a resident population of about 130 Native Hawai'ians. The only Hawai'ian island where the Hawai'ian language is the primary spoken language, Ni'ihau has no stores and inhabitants fish and farm for subsistence. The Ni'ihauan's believe that the commodification of marine resources elsewhere in Hawai'i has led to serious declines in marine resources, and therefore they allow no commercial harvest by residents. Fishing is limited to castnets, spears and pole and line. Other conservation strategies include taking only what is needed, rotating fishing areas and fishing a variety of species so as not to deplete certain locations or stocks. Boats from Kauai often come to Ni'ihau but many residents have family on Kauai and intensive fishing by these outsiders is discouraged.
33 Walter Paulo, pers. comm. with the author. 34 www.nps.gov/kala/historyculture/hansens1.htm.
These case studies illustrate both the parallels in renewed traditional resource management, as well as their heterogeneity. In such cases, one of the more common tools used to help regulate fishing effort and timing is the moon calendar. Hawai'ians of old developed this tool for holistic understanding of marine and terrestrial environments, 35 and it is used today in select communities. 36 The moon calendar emphasises certain repetitive biological and ecological processes (e.g. fish spawning, aggregation and feeding habits) that function at different time scales (e.g. seasonal, monthly and daily). Fishermen can use moon calendars by validating it at specific locations and regulating effort accordingly.
Comparisons with other management strategies
Scientific surveys of various locations around Hawai'i show that locations under community-based management with customary stewardship harbour fish biomass that is equal to or greater than no-take marine protected areas. Both of these types of management have significantly greater biomass compared with partially protected areas and areas that are open to all fishing. From this analysis, it is clear that community-managed areas, where appropriate, are as effective as no-take areas. Additionally, partial protection is no more effective than areas with little to no regulation.
Ways forward
The return to the local scale of management represents a type of contemporary adaptation to traditional management practices. Each community will have to develop management strategies that are compatible with their unique situation. For a host of political, ethical and historical issues, it is not possible to directly implement traditional practices in the contemporary context. 37 Instead, reviving traditional practices most often represents a case of adaptation of traditional with contemporary practices rather than direct transference. suited for each community. In areas where community ties are weak and multiple conflicting uses occur, more contemporary forms of management must be implemented.
In the United States, the landscape of federal ocean policy and management is undergoing dramatic change. A federal Ocean Policy Task Force is developing policies and standards for implementing ecosystem-based approaches and a marine spatial planning framework throughout US waters. 38 The integration of TEK into marine management is unquestionably necessary, given the increasing attention to TEK both locally and nationally. It will be particularly important to ensure that TEK and traditional knowledge-holders are engaged appropriately -ethically and politically.
Despite numerous anthropogenic stressors, many of Hawai'i's coral reefs, primarily in remote areas, are still in fair to good condition compared to elsewhere around the world. 39 It is therefore urgent to develop management strategies that can alter the current trajectory of resource declines and improve the quality of these resources for future generations before a tipping point is reached. Traditional knowledge and community are critical to achieving these goals.
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